
IN 
US 20200062529A1 

( 19 ) United States 
( 12 ) Patent Application Publication ( 10 ) Pub . No .: US 2020/0062529 A1 

Tsuji ( 43 ) Pub . Date : Feb. 27 , 2020 

( 54 ) STACKING DEVICE AND IMAGE FORMING 
APPARATUS 

( 71 ) Applicant : CANON KABUSHIKI KAISHA , 
Tokyo ( JP ) 

( 72 ) Inventor : Hiroharu Tsuji , Numazu - shi ( JP ) 

( 21 ) Appl . No .: 16 / 542,384 

( 22 ) Filed : Aug. 16 , 2019 

( 52 ) U.S. CI . 
CPC B65H 31/26 ( 2013.01 ) ; B65H 31/02 

( 2013.01 ) 
( 57 ) ABSTRACT 
A stacking device which is detachably attached to an appa 
ratus body of an image forming apparatus having an abutting 
member that abuts on a recording material and on which a 
recording material is stacked includes : a first supporting unit 
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a width direction which is orthogonal to the attachment / 
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ment direction and the width direction is lower than a height 
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STACKING DEVICE AND IMAGE FORMING 
APPARATUS 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[ 0001 ] The present invention relates to a stacking device 
on which sheets are stacked and which is provided in an 
image forming apparatus or a sheet post - processing device 
mounted in the image forming apparatus . 

Description of the Related Art 
[ 0002 ] Conventionally , a discharged sheet stacking unit on 
which sheets as recording materials are stacked is provided 
in an image forming apparatus or a sheet post - processing 
device as a stacking device . The discharged sheet stacking 
unit includes a sheet stacking unit on which sheets are 
stacked and a conveying unit that discharges sheets onto the 
sheet stacking unit . As an example of a stacking device , a 
device in which a rear end wall provided on an upstream end 
side ( a sheet rear end side ) in a conveying direction of 
stacked sheets is integrated with a sheet stacking unit and 
can be separated from a conveying unit is known . This 
configuration is effective in creating a space for users to 
access a jammed sheet during clearing of a paper jam , for 
example . Japanese Patent Application Publication No. 2002 
274727 discloses a stacking device which further includes 
an abutting member as a configuration that abuts on a sheet 
stacked on a sheet stacking unit in addition to the rear end 
wall and the sheet stacking unit which are integrated . This 
abutting member is configured to abut on a sheet stacked on 
the sheet stacking unit from an upper side so that a sheet 
abutting position changes according to the height of the 
stacked sheet . However , in the device configuration dis 
closed in Japanese Patent Application Publication No. 2002 
274727 , when the sheet stacking unit and the rear end wall 
are separated from the conveying unit during clearing of a 
paper jam so as to return to original positions , the rear end 
wall and the abutting member interfere with each other . 
Therefore , in Japanese Patent Application Publication No. 
2002-274727 , a cam shape is provided in a portion of the 
rear end wall making contact with the abutting member to 
avoid interference so that the abutting member moves along 
the cam shape when the rear end wall returns to the original 
position . However , since the abutting member moves in a 
state of continuously making contact with the cam shape , 
when there is an impact ( for example , when the rear end wall 
returns to the original position with great power ) , the abut 
ting member may be broken without following the cam 
shape . 

of a paper jam , problems similar to those of a device having 
the sheet pressing member occur . 
[ 0004 ] Therefore , the present invention has been made in 
view of such a situation . That is , an object of the present 
invention is to provide a stacking device which can be 
detachably attached to an image forming apparatus body 
without breaking an abutting member that abuts on a record 
ing material stacked on the stacking device even when an 
operation of pulling or returning the stacking device with 
great power when the stacking device is attached to or 
detached from the apparatus body . 
[ 0005 ] In order to attain the object , a stacking device , 
which is detachably attached to an apparatus body of an 
image forming apparatus including the apparatus body hav 
ing an abutting member that abuts on a stacked recording 
material and on which a recording material discharged from 
the apparatus body is stacked , according to the present 
invention includes : 
[ 0006 ] a first supporting unit that supports the recording 
material from a lower side of the recording material ; and 
[ 0007 ] a second supporting unit that supports an end of the 
recording material in an attachment / detachment direction 
which is a direction in which the stacking device is attached 
to and detached from the apparatus body , 
[ 0008 ] wherein the second supporting unit includes a 
corresponding region , and a position of the corresponding 
region agrees with a position of the abutting member abut 
with the recording material in a width direction which is 
orthogonal to the attachment / detachment direction , and 
[ 0009 ] wherein at least a height of the corresponding 
region in a direction orthogonal to the attachment / detach 
ment direction and the width direction is lower than a height 
of the abutting member . 
[ 0010 ] In order to attain the object , an image forming 
apparatus according to the present invention includes : 
[ 0011 ] an image forming unit that forms an image on a 
recording material ; 
[ 0012 ] the stacking device described above , and 
[ 0013 ] an abutting member that abuts on the recording 
material stacked on the stacking device . 
[ 0014 ] In order to attain the object , an image forming 
apparatus according to the present invention includes : 
[ 0015 ] an image forming unit that forms an image on a 
recording material ; 
[ 001 ] a stacking device on which the recording material 
on which an image is formed by the image forming unit is 
stacked and which is detachably attached to an apparatus 
body of the image forming apparatus , the stacking device 
including a first supporting unit that supports the recording 
material from a lower side of the recording material and a 
second supporting unit that supports an end of the recording 
material in an attachment / detachment direction in which the 
stacking device is attached to and detached from the appa 
ratus body ; 
[ 0017 ] a control unit that controls conveying of the record 
ing material in the image forming apparatus ; 
[ 0018 ] a first abutting member that abuts on the recording 
material stacked on the stacking device and is configured 
such that an abutting position of abutting on the recording 
material stacked on the stacking device changes according to 
a height of the stacked recording materials ; and 
[ 0019 ] a second abutting member that abuts on the record 
ing material stacked on the stacking device and is configured 
such that an abutting position of abutting on the recording 

SUMMARY OF THE INVENTION 

[ 0003 ] However , a stacking device which includes a detec 
tion flag for detecting the height of a sheet stacked on a sheet 
stacking unit , for example , in addition to a sheet pressing 
member as a configuration that presses sheets stacked on the 
sheet stacking unit is known . The detection flag is also 
configured so that the sheet abutting position changes 
according to the height of a stacked sheet similarly to the 
sheet pressing member . Therefore , when the sheet stacking 
unit and the rear end wall are separated from the conveying 
unit so as to return to the original positions during clearing 
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Embodiment 1 material stacked on the stacking device is located closer to 
the end supported by the second supporting unit than the 
abutting position between the first abutting member and the 
recording material and changes according to the height of 
the stacked recording materials , 
[ 0020 ] wherein the control unit performs control so that 
conveying of the recording material to the stacking device is 
stopped when either one of the first abutting member or the 
second abutting member abuts on the recording material at 
a maximum height position at which the recording material 
can be supported by the second supporting unit in a direction 
orthogonal to the attachment / detachment direction and the 
width direction of the recording material . 
[ 0021 ] According to the present invention , it is possible to 
provide a stacking device which can be detachably attached 
to an image forming apparatus body without breaking an 
abutting member that abuts on a recording material stacked 
on the stacking device even when an operation of pulling or 
returning the stacking device with great power when the 
stacking device is attached to or detached from the apparatus 
body . 
[ 0022 ] Further features of the present invention will 
become apparent from the following description of exem 
plary embodiments with reference to the attached drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0023 ] FIG . 1 is a schematic cross - sectional view of an 
image forming apparatus and a sheet post - processing device ; 
[ 0024 ] FIGS . 2A and 2B are schematic cross - sectional 
views of a state in which the sheet post - processing device is 
separated from the image forming apparatus ; 
[ 0025 ] FIGS . 3A and 3B are explanatory diagrams illus 
trating the periphery of a first stacking unit according to 
Embodiment 1 ; 
[ 0026 ] FIGS . 4A and 4B are explanatory diagrams illus 
trating the periphery of the first stacking unit when a 
dividing portion does not have a comb - teeth shape ; 
[ 0027 ] FIGS . 5A and 5B are explanatory diagrams illus 
trating the periphery of a first stacking unit according to 
Embodiment 2 ; 
[ 0028 ] FIGS . 6A and 6B are explanatory diagrams illus 
trating a process in which a sheet post - processing device is 
attached to an apparatus body according to Embodiment 2 ; 
[ 0029 ] FIGS . 7A and 7B are explanatory diagrams illus 
trating the periphery of a first stacking unit according to 
Embodiment 3 ; and 
[ 0030 ] FIGS . 8A and 8B are explanatory diagrams illus 
trating a state which can occur when the second full detec 
tion flag 131 is not present . 

[ 0032 ] Hereinafter , a preferred embodiment of the present 
invention will be described with reference to the drawings . 
FIG . 1 illustrates a schematic cross - sectional view of a 
monochrome digital printer as an example of an image 
forming apparatus to which the present invention is applied . 
In FIG . 1 , reference numeral 100 is an image forming 
apparatus body ( hereinafter referred to as an apparatus 
body ) . A sheet post - processing device 200 is attached to a 
left upper portion of the apparatus body 100. The sheet 
post - processing device 200 corresponds to a stacking device 
of the present embodiment . That is , an image forming 
apparatus of the present embodiment includes the apparatus 
body 100 and the sheet post - processing device 200. In the 
present embodiment , a configuration portion excluding the 
sheet post - processing device 200 among the configurations 
of the image forming apparatus is the apparatus body 100 . 
[ 0033 ] In the following description and the components 
illustrated in the drawings , the directions up , down , left , and 
right are directions assuming when an image forming appa 
ratus is installed on a horizontal surface as a normal instal 
lation state . 
[ 0034 ] The apparatus body 100 includes an image forming 
unit 101. Reference numeral 102 is a sheet feeding unit that 
feeds sheets to the image forming unit 101 , and reference 
numeral 103 is a fixing unit that fixes an image to a sheet . 
[ 0035 ] Here , the image forming unit 101 includes a pho 
tosensitive drum 111 that rotates in a clockwise direction in 
FIG . 1 , an exposure device 112 , and a charging roller 113 , 
a developing device 114 , and a transfer roller 115 arranged 
substantially sequentially along a rotation direction of the 
photosensitive drum 111. The image forming unit 101 forms 
a toner image on a sheet S according to an image forming 
process . 
[ 0036 ] That is , first , after the surface of the photosensitive 
drum 111 as an image bearing member is uniformly charged 
to a predetermined polarity by the charging roller 113 , a 
latent image is formed on the photosensitive drum 111 by the 
exposure device 112 on the basis of the image data of an 
image to be ed on the sheet which is a recording 
material . The developing device 114 causes toner to adhere 
to the latent image which is formed on the surface of the 
photosensitive drum 111 as a toner image . The toner image 
formed on the photosensitive drum 111 is conveyed to a 
transfer nip formed by the transfer roller 115 and the 
photosensitive drum 111. Moreover , the sheet S as a record 
ing material is delivered from a sheet feeding cassette 105 
through a sheet feeding roller 106. The delivered sheet S 
passes through a conveying guide 109 and a registration 
roller 110 and is conveyed to a transfer nip formed by the 
transfer roller 115 and the photosensitive drum 111 which is 
an image bearing member . In the transfer nip , a high voltage 
of a polarity opposite to a normal charging polarity of the 
toner is applied , and a toner image on the photosensitive 
drum 111 is transferred to the sheet S. The image forming 
process is performed in this manner . After that , the sheet S 
having the toner image transferred thereto is conveyed to the 
fixing unit 103 to be described later and is heated and 
pressurized by a fixing roller 116 and a pressure roller 117 
whereby the toner image is fixed to the sheet S. 
[ 0037 ] The sheet feeding unit 102 includes a sheet feeding 
cassette 105 in which a plurality of sheets S as a recording 
material provided for printing are stored in a stacked state , 
the sheet feeding roller 106 , the conveying guide 109 , the 

DESCRIPTION OF THE EMBODIMENTS 

[ 0031 ] Hereinafter , a description will be given , with ref 
erence to the drawings , of embodiments ( examples ) of the 
present invention . However , the sizes , materials , shapes , 
their relative arrangements , or the like of constituents 
described in the embodiments may be appropriately changed 
according to the configurations , various conditions , or the 
like of apparatuses to which the invention is applied . There 
fore , the sizes , materials , shapes , their relative arrangements , 
or the like of the constituents described in the embodiments 
do not intend to limit the scope of the invention to the 
following embodiments . 
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registration roller 110 , and the like . The fixing unit 103 
includes the fixing roller 116 , the pressure roller 117 that 
abuts on the fixing roller 116 , and a conveying roller 118 . 
Reference numeral 119 is a first sheet conveying path and a 
sheet leaving the conveying roller 118 is conveyed while 
being guided by the first sheet conveying path 119 . 
[ 0038 ] A first conveying path switching member 120 and 
a second conveying path switching member 121 are pro 
vided in the first sheet conveying path 119. The positions 
indicated by a solid line in the drawing are the home 
positions of the first and second conveying path switching 
members 120 and 121 . 
[ 0039 ] When the first conveying path switching member 
120 is switched from the position indicated by a solid line in 
the drawing to a position indicated by a broken line by an 
actuator ( not illustrated ) and is held in that position , the 
sheet S is conveyed to the sheet post - processing device 200 
while being guided by the second sheet conveying path 122 . 
An inversion roller 123 and a discharge roller 124 are 
provided in the first sheet conveying path 119. The sheet S 
discharged from the discharge roller 124 is stacked on a first 
stacking unit 201 corresponding to a first supporting unit , 
positioned on a top surface of the sheet post - processing 
device 200 and is supported from a lower side . A first full 
detection flag 125 as a detection unit is provided on an upper 
side of the first stacking unit 201 so as to detect whether 
sheets are stacked on the first stacking unit 201 up to a 
predetermined height or higher . In a period in which the first 
full detection flag 125 detects that sheets are stacked up to 
a predetermined height or higher , a control unit 300 per 
forms control so that conveying of the sheets S to the first 
stacking unit 201 is stopped until the sheets S on the first 
stacking unit 201 is removed . The control unit 300 performs 
various operations of the image forming apparatus including 
conveying of the sheets S in the image forming apparatus . 
[ 0040 ] Next , an operation when an image is printed on 
both sides of a sheet S will be described . The sheet S is 
conveyed while being guided to the first sheet conveying 
path 119 , and a rear end of a sheet passes through a distal end 
of the second conveying path switching member 121. The 
second conveying path switching member 121 is switched 
from the position indicated by a solid line in the drawing to 
a position indicated by a broken line by an actuator ( not 
illustrated ) and is held at that position . After that , the rotation 
direction of the inversion roller 123 and the discharge roller 
124 is reversed whereby the sheet S is conveyed to a refeed 
conveying path 126. The refeed conveying path 126 merges 
with the conveying guide 109 on the upstream side of the 
registration roller 110 , and the sheet S is conveyed to the 
image forming unit 101 again . 
[ 0041 ] Next , a configuration of the sheet post - processing 
device 200 will be described . Reference numeral 202 is a 
third sheet conveying path and receives a sheet S from the 
second sheet conveying path 122 and conveys the sheet S. 
The sheet S conveyed by the third sheet conveying path 202 
is discharged to an intermediate processing tray 203. The 
sheets S discharged to the intermediate processing tray 203 
are aligned one by one in respective directions by a width 
direction alignment unit 204 and a conveying direction 
alignment unit 205. After a predetermined number of sheets 
S are stacked on the intermediate processing tray 203 , an 
upstream - side end of the stacked sheet S is pushed by a 
discharge unit ( not illustrated ) whereby the stacked sheet S 
is discharged to and stacked on the second stacking unit 206 . 

The second stacking unit 206 is configured to be movable up 
and down in an up - down direction ( gravity direction ) . More 
over , when it is desired to perform post - processing such as 
stapling on the sheet S , after a predetermined number of 
sheets S are stacked on the intermediate processing tray 203 , 
post - processing is performed using a post - processing unit 
207 and the processed sheets are discharged to the second 
stacking unit 206. A sheet surface detection flag 208 is 
provided on an upper side of the second stacking unit 206 . 
When the sheet surface detection flag 208 detects that the 
sheets S are stacked on the second stacking unit 206 up to 
a predetermined height , the second stacking unit 206 is 
moved down by a predetermined amount . When the second 
stacking unit 206 is repeatedly moved down and a sensor 
( not illustrated ) detects that the second stacking unit 206 has 
reached a lower limit position , a full state is detected . In this 
case , the control unit 300 does not convey the sheet S to the 
second stacking unit 206 until the sheets S on the second 
stacking unit 206 are removed . In the present embodiment , 
a conveyance reference position is the center of a sheet , and 
a sheet S is conveyed to the first stacking unit 201 or the 
second stacking unit 206 so that the central position in a 
direction ( a width direction ) orthogonal to the conveying 
direction thereof follows the conveyance reference position . 
[ 0042 ] The sheet post - processing device 200 is attached to 
the apparatus body 100 with an interface unit 210 disposed 
therebetween . A rail ( not illustrated ) is formed in the inter 
face unit 210 , and the sheet post - processing device 200 is 
detachably attached ( attached to or separated from ) to the 
apparatus body 100 . 
[ 0043 ] FIG . 2A illustrates a state in which the sheet 
post - processing device 200 having the first stacking unit 201 
and a second rear end wall 212 is moved to be separated 
from the apparatus body 100. FIG . 2B illustrates a state in 
which a portion of a conveying guide is released in order to 
clear a paper jam in a state in which the sheet post 
processing device 200 is separated from the apparatus body 
100. In the apparatus body 100 , a first conveying guide unit 
128 is configured to be movable as illustrated in the drawing 
so that a user can access the first sheet conveying path 119 
on the downstream side of the second conveying path 
switching member 121. When a paper jam clearing opera 
tion is to be performed , the first full detection flag 125 is also 
configured to be movable as illustrated in FIG . 2B and does 
not prevent movement of the first conveying guide unit 128 . 
In this manner , the sheet post - processing device 200 is 
separated from the apparatus body 100 to create a space in 
which the conveying guide unit 128 can move and a space 
in which a user can access a jammed sheet to remove the 
jammed sheet . In order to remove a jammed sheet , as 
illustrated in FIGS . 2A and 2B , a paper jam clearing opera 
tion may be performed in a state in which the sheet post 
processing device 200 is moved to be separated from the 
apparatus body 100. Alternatively , the sheet post - processing 
device 200 may be completely detached from the apparatus 
body 100 in order to perform the operation more easily . 
[ 0044 ] FIG . 3A is a cross - sectional view of the periphery 
of the first stacking unit 201. FIG . 3B is a left side view of 
FIG . 3A . A first rear end wall 129 is provided on a lower side 
of the discharge roller 124 and a second rear end wall 212 
is provided on a lower side thereof along an up - down 
direction . The first rear end wall 129 corresponds to a 
body - side supporting unit that supports the sheets S stacked 
on the first stacking unit 201 corresponding to the first 
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supporting unit on the apparatus body side and is configured 
to be integrated with the first conveying guide unit of the 
apparatus body 100. The second rear end wall 212 corre 
sponds to a second supporting unit that supports an end of 
the sheet S stacked on the first stacking unit 201 in an 
attachment / detachment direction which is a direction in 
which the sheet post - processing device 200 is attached to 
and detached from the apparatus body 100. The second rear 
end wall 212 is configured to be integrated with the first 
stacking unit 201 of the sheet post - processing device 200 . 
The sheet post - processing device 200 moves in the direction 
indicated by arrow A illustrated in FIG . 3A when the sheet 
post - processing device 200 is attached to the apparatus body 
100 and moves in the direction indicated by arrow B when 
the sheet post - processing device 200 is separated therefrom . 
[ 0045 ] As illustrated in FIG . 3B , the second rear end wall 
212 is disposed on a lower side of the first rear end wall 129 . 
An up - down direction in which the first rear end wall 129 
and the second rear end wall 212 are arranged is orthogonal 
to an attachment / detachment direction and a sheet width 
direction in which the sheet post - processing device 200 is 
attached to and detached from the apparatus body 100. In the 
present embodiment , the attachment / detachment direction in 
which the sheet post - processing device 200 is attached to 
and detached from the apparatus body 100 is indicated by a 
left - right direction extending along the Y - axis in FIG . 3A , 
and the sheet width direction is indicated by a left - right 
direction extending along the X - axis in FIG . 3B . That is , an 
up - down direction extending along the Z - axis in FIGS . 3A 
and 3B is a direction orthogonal the attachment / detach 
ment direction of the sheet post - processing device 200 with 
respect to the apparatus body 100 and the width direction of 
the sheet S. A boundary portion ( a portion ( hereinafter 
referred to as a dividing portion ) having such as shape as to 
be divided when the sheet post - processing device 200 is 
detached from the apparatus body 100 ) has a partially 
comb - teeth shape . That is , the dividing portion is configured 
such that a concave - convex portion uneven in an up - down 
direction , formed in the first rear end wall 129 and a 
concave - convex portion uneven in an up - down direction , 
formed in the second rear end wall 212 engage with each 
other . Specifically , a plurality of body - side convex portions 
129a protruding downward toward the second rear end wall 
212 are formed on the first rear end wall 129 at intervals in 
the width direction of the sheet S as a convex portion . A 
plurality of body - side concave portions 129b that are 
depressed upward are formed between the plurality of 
body - side convex portions 129a at intervals in the width 
direction of the sheet S. On the other hand , a plurality of 
convex portions 212c protruding upward toward the first 
rear end wall 129 are formed on the second rear end wall 212 
as a convex portion at intervals in the width direction of the 
sheet S. A plurality of concave portions 212e that are 
depressed downward are formed between the plurality of 
convex portions 212 as a concave portion at intervals in the 
width direction of the sheet S. The uneven structure of the 
first rear end wall 129 and the uneven structure of the second 
rear end wall 212 are configured so that the body - side 
convex portions 129a enter into the concave portions 212e 
and the convex portions 212 enter into the body - side con 
cave portions 129b . That is , the body - side convex portions 
129a of the first rear end wall 129 and the convex portions 
212 of the second rear end wall 212 are arranged alternately 
in the width direction of the sheet S. In this way , a region in 

which the rear end of the sheet S stacked on the first stacking 
unit 201 is supported by the second rear end wall 212 only , 
a region in which the rear end is supported by both the first 
rear end wall 129 and the second rear end wall 212 , and a 
region in which the rear end is supported by the first rear end 
wall 129 only are formed sequentially in the stacking 
direction of the sheets S. In other words , the region in which 
the rear end of the sheet S stacked on the first stacking unit 
201 can be supported by the first rear end wall 129 extends 
downward in an up - down direction ( the stacking direction of 
the sheets S ) so as to overlap the region in which the rear end 
of the sheet S can be supported by the second rear end wall 
212. The advantage of this configuration will be described 
later . 

[ 0046 ] Reference numeral 125 is a first full detection flag 
and corresponds to a detection unit as described above . The 
first full detection flag 125 rotates about a flag rotation center 
130 ( a rotation axis extending in the width direction of the 
sheet S ) . Reference numeral 125a illustrated in FIG . 3A 
indicates the first full detection flag at a home position ( that 
is , an initial position ) , and reference numeral 125b indicates 
the first full detection flag at a position ( hereinafter referred 
to as a full detection position ) at which full stacking of the 
sheet S is detected . When the sheet S is stacked on the first 
stacking unit 201 , the first full detection flag 125 abuts on the 
stacked sheet whereby a flag portion at a distal end of the 
first full detection flag 125 is raised . That is , the position of 
abutting on the sheet S changes according to the height of 
the sheets stacked on the first stacking unit 201. Moreover , 
as illustrated in FIG . 3A , the first full detection flag 125 has 
a base portion 125e serving as arms 125-1-1 to 125-4 ( to be 
described later ) formed close to the flag rotation center 130 . 
Furthermore , as illustrated in FIG . 3B , the first full detection 
flag 125 has arms 125-1-1 to 125-4 extending from the base 
portion 125e close to the flag rotation center 130 toward the 
surface of the sheet S stacked on the first stacking unit 201 
and abuts on a plurality of positions of the sheet S along the 
width direction thereof . Since the base portion 125e is 
disposed close to the flag rotation center 130 , the arms 
125-1-1 to 125-4 rotate about the flag rotation center 130 . 
Moreover , the arm 125-4 is formed at the conveyance 
reference position of the sheet S. Therefore , in the present 
embodiment , the sheets S are conveyed so that the central 
position in the width direction of the sheet S is aligned at the 
position of the arm 125-4 . In the present embodiment , the 
arms 125-1-1 to 125-3-2 are provided in pairs on the outer 
side of the arm 125-4 in the sheet width direction so as to 
handle three types of sizes of sheets S. First , a pair of arms 
125-1-1 and 125-1-2 is formed on the outer side of the arm 
125-4 so as to handle a sheet S having the smallest size 
among the sizes that can be handled in the present embodi 
ment . An arm 125-2-1 is provided on the outer side of the 
arm 125-1-1 and an arm 125-2-2 is provided on the outer 
side of the arm 125-1-2 so as to handle a sheet S ( having the 
second smallest size ) having a larger width than the small 
est - size sheet S. Furthermore , an arm 125-3-1 is formed on 
the outer side of the arm 125-2-1 and an arm 125-3-2 is 
formed on the outer side of the arm 125-2-2 so as to handle 
a sheet ( having the largest size in the present embodiment ) 
having a larger width than the next - smallest - size sheet S. 
[ 0047 ] The distal ends of the arms 125-1-1 to 125-4 abut 
on the surface the sheet S stacked on the first stacking unit 
201 at a plurality of positions as a first abutting portion 125c . 
Moreover , portions of the arms 125-1-1 to 125-4 serving as 
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a surface formed between the first abutting portion 125c and 
the base portion 125e close to the flag rotation center 130 are 
second abutting portions 125d1-1 to 125d4 abutting on an 
end in the conveying direction of the sheet S conveyed from 
the apparatus body . More specifically , the second abutting 
portion 125d1-1 is formed in the arm 125-1-1 and the second 
abutting portion 125d1-2 is formed in the arm 125-1-2 . The 
second abutting portion 12502-1 is formed in the arm 
125-2-1 and the second abutting portion 125d2-2 is formed 
in the arm 125-2-2 . The second abutting portion 125d3-1 is 
formed in the arm 125-3-1 and the second abutting portion 
125d3-2 is formed in the arm 125-3-2 . The second abutting 
portion 125d4 is formed in the arm 125-4 . 
[ 0048 ] The arms 125-1-1 to 125-3-2 of the first full 
detection flag 125 have a so - called approximately trapezoi 
dal shape such that a width close to the first abutting portion 
125c is larger than a width close to the base portion 125e in 
the sheet width direction when seen from the attachment / 
detachment direction . That is , the second abutting portions 
125d1-1 to 125d3-2 which are portions of the arms 125-1-1 
to 125-3-2 serving as a surface between the base portion 
125e and the first abutting portion 125c also have an 
approximately trapezoidal shape when seen from the attach 
ment / detachment direction . 
[ 0049 ] Awidth in which the sheet S can abut on the second 
abutting portion according to the size of the sheet S is 
secured as the width close to the first abutting portion 125c , 
of the second abutting portions 125d1-1 to 125d3-2 in the 
sheet width direction . This is true regardless of whether the 
sheet S moves obliquely at the corners of the ends in the 
conveying direction of the sheet S. 
[ 0050 ] Therefore , the second abutting portions 125d1-1 to 
125d3-2 can abut on the corner portions of the sheet S 
regardless of whether the sheet S moves obliquely in the 
surface portion of the arms 125-1-1 to 125-3-2 extending 
from the base portion 125e to the first abutting portion 125c . 
[ 0051 ] However , how the sheet S abuts on the second 
abutting portions 125d1-1 to 125d3-2 when the sheet S is 
conveyed will be described . For example , when the sheet S 
is conveyed normally , the corner portions of the ends in the 
conveying direction of the sheet S abut on the second 
abutting portion corresponding to the size of the sheet S. A 
portion on the inner side than the corner portion of the end 
in the conveying direction of the sheet S abuts , substantially 
simultaneously with the corner portion , on the second abut 
ting portion on the inner side in the sheet width direction 
than the second abutting portion on which the corner portion 
of the sheet Sabuts . For example , a case in which the corner 
portion abuts on the second abutting portion 125d3-1 and the 
second abutting portion 125d3-2 will be discussed . A portion 
on the inner side in the sheet width direction than the corner 
portion of the sheet S abuts on the second abutting portions 
on the inner side than the two second abutting portions in the 
sheet width direction . 
[ 0052 ] On the other hand , when the sheet S is conveyed 
obliquely , a portion on the downstream side in the conveying 
direction among the corner portions of the sheet S abuts on 
one of the pair of second abutting portions according to the 
size of the sheet S. After that , the end in the conveying 
direction of the sheet S sequentially abuts on the second 
abutting portion on the inner side in the sheet width direction 
than the second abutting portion on which the corner portion 
abuts . Finally , the corner portion of the sheet S which has not 

abut on the second abutting portion abuts on the other one 
of the pair of second abutting portions according to the size 
of the sheet S. 
[ 0053 ] In the present embodiment , due to limitation on the 
design of the image forming apparatus , the installation 
location of the components that form the image forming 
apparatus including the arms of the first full detection flag 
125 is limited . Therefore , the location of the base portion 
125e of the base portion 125e of the arms 125-1-1 to 125-3-2 
of the first full detection flag 125 is also limited . As a result , 
the width close to the base portion 125e in the sheet width 
direction of the second abutting portions 125d1-1 to 125d3-2 
is smaller than the width close to the first abutting portion 
125c in the sheet width direction . Moreover , an inclination 
when a sheet is conveyed obliquely is different depending on 
the size of the sheet S. Therefore , in consideration of these 
facts , the second abutting portions 125d1-1 to 125d3-2 have 
the approximately trapezoidal shape as illustrated in FIG . 3B 
so that the end surface in the conveying direction of the sheet 
S can abut on the second abutting portion . 
[ 0054 ] Moreover , the width of the second abutting por 
tions 125d1-1 to 125d3-2 in the sheet width direction 
increases gradually as it advances outward in the sheet width 
direction about the position of the second abutting portion 
125d4 as a boundary . Specifically , the width of the second 
abutting portion 125d2-1 is larger than the width of the 
second abutting portion 125d1-1 , and the width of the 
second abutting portion 125d2-2 is larger than the width of 
the second abutting portion 125d1-2 . Furthermore , the width 
of the second abutting portion 125d3-1 is larger than the 
width of the second abutting portion 125d2-1 , and the width 
of the second abutting portion 125d3-2 is larger than the 
width of the second abutting portion 125d2-2 . This is 
because the displacement of the corner portion of the distal 
end in the conveying direction of the sheet S when the sheet 
S moves obliquely increases as the size of the sheet S 
increases . Therefore , even when the displacement of the 
corner portion increases , the corner portion of the sheet S 
can abut on the second abutting portion . 
[ 0055 ] The advantages resulting from the fact that the 
second abutting portions 125d1-1 to 125d3-2 are provided in 
the arms 125-1-1 to 125-3-2 of the first full detection flag 
125 will be described . 

[ 0056 ] When the second abutting portion formed in the 
arm of the first full detection flag 125 has an elongated 
( narrow ) shape , the area of the portion abutting the sheet S 
decreases , the width that supports the corner of the sheet S 
decreases , or the abutting portion abuts with a small width 
at a position displaced from the corner of the end of the sheet 
S. In this case , the sheet S may be damaged in such a way 
that force acting on the abutting sheet S may concentrate on 
a local area and the corner may be folded . 
[ 0057 ] However , in the present embodiment , as described 
above , an approximately trapezoidal portion of the second 
abutting portion abuts on the corner portions of the end in 
the conveying direction of the sheet S regardless of whether 
the sheet S moves obliquely . Therefore , even when convey 
ing of the sheet S progresses , the second abutting portion 
continues surface - contact with the sheet S , the force acting 
on the sheet S is distributed rather than concentrating on a 
local area and the burden on the sheet S is alleviated . As a 
result , it is possible to prevent the sheet S from being 
discharged in a corner - folded state . 



US 2020/0062529 A1 Feb. 27 , 2020 
6 

[ 0058 ] The first full detection flag 125 has the plurality of 
first abutting portions 125c arranged along the sheet width 
direction as described above . That is , the first full detection 
flag 125 abuts on the stacked sheet S at a plurality of 
positions rather than one position along the sheet width 
direction . In the present embodiment , although the first full 
detection flag 125 abuts on the stacked sheet S at seven 
positions in total , the number of abutting positions is not 
limited thereto . The number of portions abutting on the sheet 
S is not particularly limited as long as the first full detection 
flag 125 can abut on the stacked sheet S in a wide region 
while aligning the left and right ends and the central portion 
in the sheet width direction . For example , the number of 
portions abutting on the sheet S on each of the left and right 
sides about the first abutting portion 125c at the center may 
be changed from three to two so that the first full detection 
flag 125 abuts on the stacked sheet S at five positions in total . 
[ 0059 ] Furthermore , the sheet S stacked on the first stack 
ing unit 201 reaches the highest height of the sheets S 
stackable on the first stacking unit 201 and the first full 
detection flag 125 ( the first abutting portion 125c ) is raised 
to the full detection position . By doing so , the status of a 
sensor ( not illustrated ) is switched to detect a full state . Here , 
in the present embodiment , the full detection position of the 
first full detection flag 125 is set so that the sensor detects the 
full state before the height of the rear end ( the end on which 
the second rear end wall 212 abuts ) of the sheet S stacked on 
the first stacking unit 201 exceeds the height a of the second 
rear end wall 212 . 
[ 0060 ] A line indicated by a two - dot chain line in FIG . 3A 
indicates the height of the sheet S when the full state of the 
sheet S is detected . That is , when the sheets S are stacked up 
to the height of the two - dot chain line , conveying of sheets 
to the first stacking unit 201 is stopped by the control unit 
300. In FIG . 3A , a moving trajectory of an upper end surface 
212a of the second rear end wall 212 is indicated by a broken 
line . In FIG . 3B , the height of the upper end surface 212a in 
a direction ( an up - down direction ) orthogonal to the attach 
ment / detachment direction and the sheet width direction of 
the sheet post - processing device 200 with resp to the 
apparatus body 100 is indicated by a . When the sheet 
post - processing device 200 is detachably attached ( attached 
to or separated from ) to the apparatus body 100 , the upper 
end surface 212a moves along the broken line . During this 
movement , the upper end surface 212a of the second rear 
end wall 212 as the second supporting unit is configured to 
be on the lower side than the lowest surface ( the first 
abutting portion 125c ) of the first full detection flag 125a at 
the home position . That is , the height a of the upper end 
surface 212a is lower than the height of the lowest surface 
of the first full detection flag 125. The positional relation 
between the upper end surface 212a and the lowest surface 
of the first full detection flag 125 does not depend on 
whether the sheet S is stacked on the first stacking unit 201 . 
As illustrated in FIG . 3A , the height of the first full detection 
flag 125b when the full state of the sheets S is detected as 
indicated by the two - dot chain line is further higher than the 
first full detection flag 125a at the home position . That is , 
this is because the height of the first full detection flag 125 
( the first abutting portion 125c ) becomes higher than the 
upper end surface 212a of the second rear end wall 212 as 
the sheets S are stacked . 
[ 0061 ] Due to the above - described configuration , the fol 
lowing advantages are obtained . First , as compared to a 

configuration in which the second rear end wall 212 remains 
on the apparatus body and the sheet stacking unit ( that is , the 
first stacking unit 201 ) only is separated , which is considered 
as one configuration of a stacking device , the first stacking 
unit 201 and the second rear end wall 212 are integrated in 
the present embodiment . Furthermore , the second rear end 
wall 212 is provided up to a position higher than the height 
at which the full state of the sheets S is detected . Therefore , 
even when the sheet post - processing device 200 is separated 
from the apparatus body 100 in a state in which the sheets 
S are stacked up to the full - stacking height , falling of a sheet 
stacked in the space formed due to the separation is pre 
vented . Therefore , it is possible to eliminate the need to 
removing sheets stacked before the separation operation is 
performed . 
[ 0062 ] Even when the sheet post - processing device 200 is 
attached to and separated from the apparatus body 100 , the 
upper end surface 212a of the second rear end wall 212 is at 
a lower position than the lowest surface of the first full 
detection flag 125 which is a detection unit . Moreover , as 
illustrated in FIG . 3B , the first full detection flag 125 and the 
second rear end wall 212 are disposed so as not to overlap 
each other when seen from the attachment / detachment direc 
tion of the sheet post - processing device 200 with respect to 
the apparatus body 100. Therefore , during movement of the 
sheet post - processing device 200 with respect to the appa 
ratus body 100 , the first full detection flag 125 and the 
second rear end wall 212 do not make contact with each 
other , and the first full detection flag 125 is not broken by 
interfering with the second rear end wall 212 . 
[ 0063 ] Although the second rear end wall 212 of the 
present embodiment has a configuration in which the height 
( the height of the upper end surface 212a ) in the entire sheet 
width direction is lower than the lowest surface of the first 
full detection flag 125 , there is no limitation thereto . That is , 
a region that agrees with the first full detection flag 125 in 
the sheet width direction , when seen from the attachment / 
detachment direction , is defined as a corresponding region 
of the second rear end wall 212 corresponding to the position 
of the first full detection flag 125 abuts with the recording 
material . A region that does not agree with the first full 
detection flag 125 in the sheet width direction , when seen 
from the attachment / detachment direction , is defined as a 
non - corresponding region of the second rear end wall 212 
with respect to the first full detection flag 125. When the 
regions are defined in such a manner , the height of the 
second rear end wall 212 at least in the corresponding region 
may be lower than the lowest surface of the first full 
detection flag 125 . 
[ 0064 ] Due to the comb - teeth shape , a region in which the 
first rear end wall 129 can support the rear end of the sheet 
S stacked on the first stacking unit 201 may extend down 
ward so as to overlap a region in which the second rear end 
wall 212 can support the rear end of the sheet S. Due to this 
configuration , the following advantages are obtained . For 
example , a portion of the stacked sheets S may climb over 
the second rear end wall 212 to slip and fall into a gap 
between the first rear end wall 129 and the second rear end 
wall 212 due to wind pressure or the like occurring when the 
sheet post - processing device 200 is separated from the 
apparatus body 100 in a state in which the sheets S are 
stacked thereon . In this case , the body - side convex portion 
129a of the first rear end wall 129 extending further down 
ward than the upper end surface 212a of the second rear end 
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wall 212 abuts on the end of the protruding sheet S climbing 
over the first rear end wall 129 , and the sheet S can be 
prevented from entering further into the gap . 
[ 0065 ] Here , as a comparative example for describing the 
advantages more easily , explanatory diagrams illustrating 
the periphery of the first stacking unit 201 when the dividing 
portion between the first rear end wall 129 and the second 
rear end wall 212 does not have a comb - teeth shape are 
illustrated in FIGS . 4A and 4B . FIG . 4A is a cross - sectional 
view of the periphery of the first stacking unit 201 when the 
dividing portion does not have a comb - teeth shape ( for 
reference , the configuration of the body - side convex portion 
129a which is not provided in this comparative example is 
depicted by a broken line ) . FIG . 4B is a left side view of FIG . 
4A . As illustrated in FIGS . 4A and 4B , if the dividing portion 
between the first rear end wall 129 and the second rear end 
wall 212 is flat , the following problem may occur when the 
sheet post - processing device 200 is separated from the 
apparatus body 100. That is , the sheet S stacked on the first 
stacking unit 201 may float due to wind pressure and may 
enter into a space formed when the sheet post - processing 
device 200 as illustrated in FIG . 2B is separated from the 
apparatus body 100 from the gap in the dividing portion . 
[ 0066 ] However , as indicated by a broken line in FIG . 4A , 
in the dividing portion between the first rear end wall 129 
and the second rear end wall 212 of the present embodiment , 
a portion ( the body - side convex portion 129a ) of the first 
rear end wall 129 extends so that the sheet S is prevented 
from entering into the space . That is , due to the body - side 
convex portion 129a formed in the first rear end wall 129 , 
the gap in which the sheet S enters toward the inner side of 
the dividing portion is not formed , or the gap is small . 
Therefore , it is possible to prevent the stacked sheet S from 
entering into the gap in the dividing portion . 

[ 0070 ] In Embodiment 2 , a comb - teeth shape is partially 
formed in the dividing portion between the first rear end wall 
129 and the second rear end wall 212. The comb - teeth shape 
of Embodiment 2 is configured such that a body - side con 
cave portion 129c deeper than the body - side concave portion 
129b and a convex portion 212d higher ( by ß - a ) than the 
convex portion 212c disposed to enter into the body - side 
concave portion 129c are added to the comb - teeth shape of 
Embodiment 1 . 
[ 0071 ] That is , in a region in the sheet width direction of 
the second rear end wall 212 , a region in which the position 
of the region in the sheet width direction agrees with the 
position of the first full detection flag 125 is defined as a 
corresponding region of the second rear end wall 212 
corresponding to the first full detection flag 125 similarly to 
Embodiment 1. When the region is defined in such a manner , 
the height of the corresponding region in a direction 
orthogonal to the attachment / detachment direction and the 
width direction is lower than the height of the lowest surface 
of the first full detection flag 125. This height corresponds to 
the height a of the upper end surface 212a in FIG . 5B . 
Moreover , a region in which the position of the region in the 
sheet width direction does not agree with the position of the 
first full detection flag 125 is defined as a non - corresponding 
region of the second rear end wall 212 with respect to the 
first full detection flag 125. When the region is defined in 
such a manner , the non - corresponding region is higher than 
the height of the lowest surface of the first full detection flag 
125. This height corresponds to the height ß of the upper end 
surface 212b in FIG . 5B . That is , in the configuration of the 
present embodiment , the first full detection flag 125 and the 
second rear end wall 212 are disposed so as not to overlap 
each other when seen from the attachment / detachment direc 
tion of the sheet post - processing device 200 with respect to 
the apparatus body 100. Therefore , when the sheet post 
processing device 200 is attached to or separated from the 
apparatus body 100 , the first full detection flag 125 and the 
second rear end wall 212 do not interfere with each other . 
[ 0072 ] In the present embodiment , the second rear end 
wall 212 has the upper end surface 212b having the height 
of ß higher than the upper end surface 212a having the 
height of a which corresponds to the maximum height of the 
stacked sheets S. Due to this configuration , it is possible to 
stabilize the stacking state of the sheets S. 
[ 0073 ] FIG . 5A illustrates a state in which sheets S curling 
( hereinafter referred to as leaning and curling ) in a direction 
in which a rear end of the sheet leans against the rear end 
wall are stacked on the first stacking unit 201. In the 
drawing , a two - dot chain line indicates the height of the 
stacked sheets S when the full state of sheets S is detected . 
Moreover , a broken line indicates the position of the upper 
end surface 212b and the upper end surface 212a of the 
second rear end wall 212. As described above , in the present 
embodiment , the difference between the height of the upper 
end surface 212b of the second rear end wall 212 and the 
height of the sheets S when the full state of the sheets S is 
detected is increased as compared to Embodiment 1 . 
[ 0074 ] In such a state , in Embodiment 1 , when the sheet 
post - processing device 200 is detached from the apparatus 
body 100 , since there is no support for the rear end of a 
sheet , the sheet S stacked on the upper side than the upper 
end surface 212a among the stacked sheets S may slip and 
fall off the sheet post - processing device 200. In contrast , in 
Embodiment 2 , since the wall portion having the upper end 

Embodiment 
[ 0067 ] Embodiment 2 will be described with reference to 
FIGS . 5A and 5B . FIG . 5A is a cross - sectional view of the 
periphery of the first stacking unit 201 according to the 
present embodiment . FIG . 5B is a left side view of FIG . 5A . 
The same configurations as those of Embodiment 1 will be 
denoted by the same reference numerals and the detailed 
description thereof will be omitted . 
[ 0068 ] As illustrated in FIG . 5B , in the present embodi 
ment , the second rear end wall 212 forms a wall having two 
different heights , including a portion having an upper end 
surface 212a having the height of a and a portion having an 
upper end surface 2126 having the height of ß . The height 
a of the upper end surface 212a is the same as the height of 
the upper end surface 212a illustrated in Embodiment 1 and 
is lower than the lowest surface of the first full detection flag 
125 . 
[ 0069 ] As illustrated in FIG . 5B , the first full detection flag 
125 has a partially notched shape rather than having a flag 
portion that abuts on a stacked sheet over an entire sheet 
width direction . At a position at which the first full detection 
flag 125 is notched , the second rear end wall 212 has a wall 
portion having the upper end surface 212b having the height 
of ß higher than the height a of the upper end surface 212a . 
On the other hand , at a position at which the first full 
detection flag 125 has a flag portion ( the first abutting 
portion 125c ) abutting on the stacked sheet S , the second 
rear end wall 212 has a wall portion having the upper end 
surface 212a having the height of a . 
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surface 212b higher than the upper end surface 212a can 
support the rear end of the curled sheet S stacked on the 
upper side , it is possible to stabilize the stacking state of the 
sheets S during attachment / detachment of the sheet post 
processing device 200 . 
[ 0075 ] FIGS . 6A and 6B illustrate an intermediate state in 
which the sheet post - processing device 200 is to be attached 
to the apparatus body 100 in a state in which leaning - curled 
sheets are stacked up to the full state . FIG . 6A illustrates a 
state before the upper end surface 212b passes through a 
lateral side of the first full detection flag 125 , and FIG . 6B 
illustrates a state after the upper end surface 212b passes 
through a lateral side of the first full detection flag 125. As 
described above , the first full detection flag 125 and the 
second rear end wall 212 do not interfere each other . 
However , some sheets ( S1 and S2 in the drawing ) stacked on 
the upper side may make contact with the first full detection 
flag 125. However , only several sheets may ride on the first 
full detection flag 125 and there is little possibility that the 
first full detection flag 125 will be broken . 
[ 0076 ] As described above , in the present embodiment , the 
difference between the height of the upper end surface of the 
second rear end wall 212 and the height when the full state 
of sheets S is detected is larger than that of Embodiment 1 . 
Due to this , even when sheets S of which the rear end leans 
and curls are stacked on the first stacking unit 201 , advan 
tages similar to the advantages mentioned in Embodiment 1 
are obtained . 
[ 0077 ] A remarkable advantage unique to Embodiment 2 
is obtained even when no curl occurs in the stacked sheet S. 
For example , in addition to the advantage of the comb - teeth 
shape of the dividing portion between the first rear end wall 
129 and the second rear end wall 212 described in Embodi 
ment 1 , since the height of the upper end surface 212b is 
high , it is possible to prevent the sheet S from riding over the 
second rear end wall 212. According to Embodiment 2 , it is 
not necessary to set the upper - limit height of the maximum 
number of stackable sheets S to the height of the upper end 
surface 212a , and it is possible to increase the largest 
number of stackable sheets S as compared to Embodiment 1 . 

212 has a wall portion having an upper end surface 212b 
having a height of ß higher than the height a of the upper 
end surface 212a . 
[ 0080 ] In the present embodiment , the first full detection 
flag 125 is a first detection unit , and a second full detection 
flag 131 corresponding to a second detection unit is further 
included . An abutting position of the second full detection 
flag 131 abutting on the upper surface of the sheet S at the 
top of the stacked sheets S is on the side ( the side close to 
the second rear end wall 212 ) closer to the rear end of the 
sheet S than the first full detection flag 125 in the conveying 
direction ( the attachment / detachment direction of the sheet 
post - processing device 200 ) of the sheets S. In the present 
embodiment , a pair of second full detection flags 131 is 
provided on the outer side of the arm 125-4 of the first full 
detection flag 125 in the sheet width direction and abuts on 
the sheet S at two positions in the width direction of the sheet 
S. Regarding the position in the sheet width direction , the 
second full detection flag 131 is provided at a position which 
agrees with the upper end surface 212a at which the height 
of the second rear end wall 212 is a . 
[ 0081 ] In FIG . 7A , reference numeral 131a indicates the 
second full detection flag 131 at a home position , and 
reference numeral 1316 indicates a flag at a position at 
which the full state of the sheets S is detected . The second 
full detection flag 131 rotates about the flag rotation center 
130 ( the rotation axis extending in the width direction of the 
sheet S ) . When a sheet S is stacked on the first stacking unit 
201 , the distal end ( the abutting portion 131c ) of the second 
full detection flag 131 is raised by the stacked sheet S. When 
the flag distal end ( the abutting portion 131c ) is raised up to 
the full detection position , the status of a sensor ( not 
illustrated ) is switched and a full state is detected . Moreover , 
in the second full detection flag 131 , similarly to the first full 
detection flag 125 , arms 131-1 and 131-2 extend from the 
base portion 131e close to the flag rotation center 130 toward 
the sheets S stacked on the first stacking unit 201. The distal 
ends of the arms 131-1 and 131-2 are the abutting portion 
131c . 
[ 0082 ] The control unit 300 stops conveying sheets to the 
first stacking unit 201 when a sensor detects that sheets S are 
fully stacked on the first stacking unit 201 using at least the 
first full detection flag 125 or the second full detection flag 
131 . 

[ 0083 ] Here , the function of the second full detection flag 
131 will be described . 
[ 0084 ] The second full detection flag 131 is provided to 
more accurately detect the state of a portion closer to the rear 
end than the abutting position at which the first full detection 
flag 125 abuts on the sheet S stacked on the first stacking unit 
201 , which cannot be detected by the first full detection flag 
125. More specifically , for example , as illustrated in FIG . 
7A , the second full detection flag 131 is provided to detect 
the state of the sheet S more accurately when the side of the 
sheet S stacked on the first stacking unit 201 located closer 
to the rear end than the abutting position of the first full 
detection flag 125 is curled . As described above , the abutting 
position between the second full detection flag 131 and the 
sheet S stacked on the first stacking unit 201 is located at the 
position closer to the rear end of the sheet S in the conveying 
direction of the sheet S than the abutting position between 
the first full detection flag 125 and the sheet S. Therefore , it 
is possible to detect the state of the portion located closer to 

Embodiment 3 

[ 0078 ] Embodiment 3 will be described with reference to 
FIGS . 7A and 7B . FIG . 7A is a cross - sectional view of the 
periphery of the first stacking unit 201 according to the 
present embodiment . FIG . 7B is a left side view of FIG . 7A . 
The same configurations as those of Embodiments 1 and 2 
will be denoted by the same reference numerals and the 
detailed description thereof will be omitted . 
[ 0079 ] As illustrated in FIG . 7B , in the present embodi 
ment , the second rear end wall 212 forms a wall having two 
different heights , including a portion having an upper end 
surface 212a having the height of a and a portion having an 
upper end surface 212b having the height of ß similarly to 
Embodiment 2. The height a of the upper end surface 212a 
is the same as the height of the upper end surface 212a 
illustrated in Embodiments 1 and 2 and is lower than the 
lowest surface of the first full detection flag 125. The height 
ß of the upper end surface 212b is the same as the height of 
the upper end surface 212b illustrated in Embodiment 2 and 
is higher than the height a of the upper end surface 212a . 
Similarly to Embodiment 2 , at a position at which the first 
full detection flag 125 is notched , the second rear end wall 
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the rear end than the abutting position between the sheet S 
and the first full detection flag 125 more accurately . 
[ 0085 ] When the portion close to the rear end of the sheet 
S stacked on the first stacking unit 201 abuts on the second 
full detection flag 131 and the abutting portion 131c is raised 
up to the full detection position , the status of the sensor 
changes to detect the full state , and the conveying of sheets 
is stopped . 
[ 0086 ] The second full detection flag 131 has a bent 
portion 131d in a portion close to the abutting portion 131c 
which is the distal ends of the arms 131-1 and 131-2 . The 
bent portion 131d is bent from a position displaced from a 
predetermined attachment position of the sheet post - pro 
cessing device 200 with respect to the apparatus body 100 in 
a direction opposite to the direction of returning to the 
predetermined attachment position . Furthermore , even when 
the rear end of the sheet S stacked on the first stacking unit 
201 abuts on the second full detection flag 131 when the 
second full detection flag 131 is at the home position ( the 
initial position ) , the bent portion 131d is bent from the 
portion close to the abutting portion 131c with such an angle 
and length that the rear end of the stacked sheet S does not 
ride on the second full detection flag 131. In other words , the 
bent portion 131d is bent from the portion close to the 
abutting portion 131c with such an angle and length that , 
when the sheet post - processing device 200 is attached again , 
the abutting portion 131c is raised by abutting on the sheet 
S stacked on the first stacking unit 201 to abut on the upper 
surface of the sheet S stacked at the top . 
[ 0087 ] The advantage of the bent portion 131d will be 
described . For example , a case in which the sheet post 
processing device 200 in which sheets S are stacked on the 
first stacking unit 201 up to a height that the sheet S abuts 
on the abutting portion 131c of the second full detection flag 
131 is attached again by being displaced from a predeter 
mined attachment position with respect to the apparatus 
body 100 will be discussed . In such a case , if the bent portion 
131d is not present , the rear end of the sheet S stacked on the 
first stacking unit 201 may ride on the second full detection 
flag 131 . 
[ 0088 ] However , if the bent portion 131d is present , it is 
possible to prevent the rear end of the sheet S stacked on the 
first stacking unit 201 from riding on the second full 
detection flag 131 when the sheet post - processing device 
200 is attached again . Therefore , it is possible to eliminate 
the effort of a user , for example , to returning the sheet S 
riding on the second full detection flag 131 back to the 
original position of the first stacking unit 201 when the user 
attaches the sheet post - processing device 200 again from the 
position displaced from the predetermined attachment posi 
tion with respect to the apparatus body 100 . 
[ 0089 ] As illustrated in FIG . 7B , the shape of the arms 
131-1 and 131-2 of the second full detection flag 131 is not an approximately trapezoidal shape unlike the arms 125-1-1 
to 125-3-2 of the first full detection flag 125. The first full 
detection flag 125 is disposed so as to be aligned with 
respect to the width of the sheet S and the position of the 
corner of the end in the conveying direction of the sheet S 
as a countermeasure against the corner folding of the sheet 
S and has an approximately trapezoidal shape having a 
width such that the first full detection flag 125 abuts on the 
corner even when the sheet S moves obliquely . In contrast , 
the second full detection flag 131 is provided to more 
accurately detect the state of a portion closer to the rear end 

than the abutting position at which the first full detection flag 
125 abuts on the sheet S stacked on the first stacking unit 
201 , which cannot be detected by the first full detection flag 
125. That is , the purpose of the second full detection flag 131 
is different from that of the first full detection flag 125 , and 
the second full detection flag 131 does not need to abut on 
the corner of the sheet S and does not need to be aligned with 
respect to the width of the sheet S. 
[ 0090 ] Next , how the full detection position of the second 
full detection flag 131 is set will be described with reference 
to FIG . 7A . 
[ 0091 ] First , when stacked sheets S are flat , since the 
second full detection flag 131 is at the home position as a 
second full detection flag 131a and is slightly above the 
portion indicated by a two - dot chain line in FIG . 7A , the 
second full detection flag 131 does not abut on the sheet S. 
That is , before the second full detection flag 131 abuts on the 
sheet S , the full state is detected by the first full detection 
flag 125 and conveying of sheets is stopped . On the other 
hand , when the stacked sheets S are leaning - curled , as 
illustrated in FIG . 7A , for example , the second full detection 
flag 131 may abut on the sheet S before the first full 
detection flag 125 abuts on the sheet S. When the curled 
sheets S are stacked continuously , the rear end of the sheet 
S may climb over the height ß of the upper end surface 212b 
of the second rear end wall 212. The full position of the 
second full detection flag 131 is set so that the status of a 
sensor is switched to stop conveying of sheets before such 
a state is created . 
[ 0092 ] As illustrated in FIG . 7A , a case in which leaning 
curled sheets S are stacked on the first stacking unit 201 will 
be discussed . In the present embodiment , an abutting posi 
tion between the stacked sheet and the second full detection 
flag 131 is located closer to an end of a sheet supported by 
the second rear end wall 212 than the abutting position 
between the stacked sheet and the first full detection flag 
125. Therefore , when sheets are curled so as to lean against 
the second rear end wall 212 , the second full detection flag 
131 detects the full state before the first full detection flag 
125 detects the full state . As illustrated in FIG . 7B , the 
lowest surface of the second full detection flag 131a at the 
home position is set to a higher position than the upper end 
surface 212a of the second rear end wall 212 similarly to the 
first full detection flag 125a . Therefore , even when the sheet 
post - processing device 200 is attached to and detached from 
the apparatus body 100 , the first full detection flag 125a and 
the second full detection flag 131a do not interfere with the 
second rear end wall 212 . 
[ 0093 ] In Embodiments 1 and 2 , the first full detection flag 
125 only is provided as a flag that detects whether the sheets 
S are fully stacked on the first stacking unit 201 , and the 
height state of the stacked sheet S can be detected at only one 
position in the conveying direction of the sheet S. Therefore , 
for example , when the curling state of the sheet S is weaker 
than the extent illustrated in FIGS . 5A and 5B and the side 
closer to the rear end than the abutting position of the first 
full detection flag 125 is curled , there is a possibility that the 
curling state is not detected by the first full detection flag 
125. That is , there is a problem that it is difficult to 
understand whether the side of the sheet S closer to the rear 
end than the abutting position of the first full detection flag 
125 is curled so that the height of the rear end exceeds the 
height of the second rear end wall 212. Therefore , in the 
present embodiment , the second full detection flag 131 is 
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provided at a position close to the end of the sheet supported 
by the second rear end wall 212. By doing so , it is possible 
to detect the state of a stacked sheet more accurately and to 
detect the full state more reliably . 
[ 0094 ] As described above , the following advantages are 
obtained due to the configuration of the present embodi 
ment . When the second full detection flag 131 is provided 
further as described above , it is possible to detect the state 
of a stacked sheet more accurately and to detect the full state 
more reliably . Moreover , similarly to Embodiments 1 and 2 , 
during attachment and detachment of the sheet post - process 
ing device 200 , the first full detection flag 125 and the 
second full detection flag 131 do not make contact with the 
second rear end wall 212 and will not be broken by inter 
fering with the second rear end wall 212. Furthermore , due 
to the advantage of the comb - teeth shape of the dividing 
portion between the first rear end wall 129 and the second 
rear end wall 212 similarly to Embodiments 1 and 2 , it is 
possible to prevent a sheet from falling in a space formed 
when the sheet post - processing device 200 is separated from 
the apparatus body 100 . 
[ 0095 ] A scene in which the sheet post - processing device 
200 is attached to the apparatus body 100 in a state in which 
the leaning - curled sheets S are stacked up to the full state 
will be considered . In this case , the occurrence rate of a 
phenomenon in which a portion of the stacked sheet rides on 
the full detection flag or the number of riding sheets can be 
decreased as compared to the configuration of Embodiment 
2. Naturally , the first full detection flag 215 and the second 
full detection flag 131 will not be broken when the sheet 
post - processing device 200 is attached to and detached from 
the apparatus body 100 . 
[ 0096 ] Furthermore , the following advantages are 
obtained even when the rear end of a stacked sheet leans 
against the rear end wall 212. The advantages will be 
described with reference to FIGS . 8A and 8B illustrating a 
state which can occur when the second full detection flag 
131 is not present . The following occasions may occur as an 
example if the second full detection flag 131 is not present 
and it is not possible to detect the state of a portion of the 
sheet S closer to the rear end than the abutting position 
between the sheet S and the first full detection flag 125. A 
first occasion is that , as illustrated in FIG . 8A , the rear end 
of the sheet S stacked on the first stacking unit 201 rolls into 
a gap between the first rear end wall 129 and a lower roller 
of the discharge roller 124. A second occasion is that , as 
illustrated in FIG . 8B , the rear end of the sheet S stacked on 
the first stacking unit 201 blocks a discharge opening of the 
discharge roller 124. In FIGS . 8A and 8B , the sheet S which 
causes the above - mentioned problems is indicated by a bold 
line . However , as in the present embodiment , when the 
second full detection flag 131 is further provided , the second 
full detection flag 131 is raised up to the full detection 
position ( reference numeral 1316 ) before such a state is 
created . Therefore , a sensor can detect the full state and stop 
conveying of sheets . That is , the second full detection flag 
131 detects the state of the sheet S more accurately and stops 
conveying of sheets before a portion of the sheet S closer to 
the rear end than the abutting position between the sheet S 
and the first full detection flag 125 is stacked up to a position 
higher than the height ß of the upper end surface 212b . 
Therefore , it is possible to prevent occurrence of problems 
such as a paper jam . The " full state ” mentioned herein is a 
state in which stacking of an additional sheet S on the first 

stacking unit 201 is not allowed , and the number of stacked 
sheets S considered to be the “ full state ” is different depend 
ing on the curling state of the sheet S. That is , a larger 
number of sheets are stacked if the sheet S is flat without any 
curl , and the number of stacked sheets decreases as the curl 
size increases . 
[ 0097 ] While the present invention has been described 
with reference to Embodiments 1 to 3 , an application of the 
present invention is not limited to a stacking device which 
is attached to and detached from an apparatus body includ 
ing a detection flag that detects the height of stacked sheets . 
For example , the present invention can be applied to a 
stacking device which is attached to and detached from an 
apparatus body including an abutting member that abuts on 
the stacked sheet from the upper side to press the sheet in 
order to stabilize the state of sheets stacked on the stacking 
device . 
[ 0098 ] While the present invention has been described 
with reference to exemplary embodiments , it is to be under 
stood that the invention is not limited to the disclosed 
exemplary embodiments . The scope of the following claims 
is to be accorded the broadest interpretation so as to encom 
pass all such modifications and equivalent structures and 
functions . 
[ 0099 ] This application claims the benefit of Japanese 
Patent Application No. 2018-155806 , filed on Aug. 22 , 
2018 , which is hereby incorporated by reference herein in its 
entirety . 
What is claimed is : 
1. A stacking device which is detachably attached to an 

apparatus body of an image forming apparatus including the 
apparatus body having an abutting member that abuts on a 
stacked recording material and on which a recording mate 
rial discharged from the apparatus body is stacked , com 
prising : 

a first supporting unit that supports the recording material 
from a lower side of the recording material ; and 

a second supporting unit that supports an end of the 
recording material in an attachment / detachment direc 
tion which is a direction in which the stacking device 
is attached to and detached from the apparatus body , 

wherein the second supporting unit includes a correspond 
ing region , and a position of the corresponding region 
agrees with a position of the abutting member abut with 
the recording material in a width direction which is 
orthogonal to the attachment / detachment direction , and 

wherein at least a height of the corresponding region in a 
direction orthogonal to the attachment / detachment 
direction and the width direction is lower than a height 
of the abutting member . 

2. The stacking device according to claim 1 , 
wherein the stacking device has a non - corresponding 

region of the second supporting unit in which a position 
of the non - corresponding region in the width direction 
does not agree with a position of the abutting member , 
and 

wherein a height of the non - corresponding region in a 
direction orthogonal to the attachment / detachment 
direction and the width direction is higher than a height 
of an abutting position of the abutting member when 
abutting on the recording material at a position corre 
sponding to a maximum height of stackable recording 
materials . 
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3. The stacking device according to claim 1 , 
wherein the second supporting unit is disposed on a lower 

side in the height direction in relation to a body - side 
supporting unit provided in the apparatus body so as to 
support an end of the recording material in the attach 
ment / detachment direction , 

wherein the second supporting unit has a plurality of 
convex portions protruding toward the body - side sup 
porting unit , and 

wherein the plurality of convex portions are formed at 
intervals along the width direction and are arranged 
alternately in the width direction in relation to a plu 
rality of body - side convex portions so as to protrude 
toward the second supporting unit of the body - side 
supporting unit so as to be arranged at intervals along 
the width direction . 

4. The stacking device according to claim 1 
wherein the abutting member is used for detecting the 

height of the stacked recording materials . 
5. An image forming apparatus comprising : 
an image forming unit that forms an image on a recording 
material ; 

the stacking device according to claim 1 and 
an abutting member that abuts on the recording material 

stacked on the stacking device . 
6. The image forming apparatus according to claim 5 , 

further comprising : 
a body - side supporting unit provided in the apparatus 
body so as to support an end of the recording material , 
which is stacked on the stacking device , in the attach 
ment / detachment direction , 

wherein the second supporting unit is disposed on a lower 
side in a height direction orthogonal to the attachment / 
detachment direction of the stacking device and a width 
direction of the recording material in relation to the 
body - side supporting unit , 

wherein the second supporting unit includes a plurality of 
convex portions formed at intervals along the width 
direction of the recording material orthogonal to the 
attachment / detachment direction so as to protrude 
toward the body - side supporting unit , 

wherein the body - side supporting unit includes a plurality 
of body - side convex portions provided at intervals 
along the width direction so as to protrude toward the 
second supporting unit , and 

the plurality of convex portions and the plurality of 
body - side convex portions are arranged alternately in 
the width direction . 

7. An image forming apparatus comprising : 
an image forming unit that forms an image on a recording 
material ; 

a stacking device on which the recording material on 
which an image is formed by the image forming unit is 
stacked and which is detachably attached to an appa 
ratus body of the image forming apparatus , the stacking 
device including a first supporting unit that supports the 
recording material from a lower side of the recording 
material and a second supporting unit that supports an 
end of the recording material in an attachment / detach 
ment direction in which the stacking device is attached 
to and detached from the apparatus body ; 

a control unit that controls conveying of the recording 
material in the image forming apparatus ; 

a first abutting member that abuts on the recording 
material stacked on the stacking device and is config 
ured such that an abutting position of abutting on the 
recording material stacked on the stacking device 
changes according to a height of the stacked recording 
materials ; and 

a second abutting member that abuts on the recording 
material stacked on the stacking device and is config 
ured such that an abutting position of abutting on the 
recording material stacked on the stacking device is 
located closer to the end supported by the second 
supporting unit than the abutting position between the 
first abutting member and the recording material and 
changes according to the height of the stacked record 
ing materials , 

wherein the control unit performs control so that convey 
ing of the recording material to the stacking device is 
stopped when either one of the first abutting member or 
the second abutting member abuts on the recording 
material at a maximum height position at which the 
recording material can be supported by the second 
supporting unit in a direction orthogonal to the attach 
ment / detachment direction and the width direction of 
the recording material . 

8. The image forming apparatus according to claim 7 , 
wherein the first abutting member and the second abutting 
member do not interfere with the stacking device when 
the stacking device moves in relation to the apparatus 
body . 

9. The image forming apparatus according to claim 7 , 
wherein the second supporting unit is disposed so that the 

second supporting unit does not overlap with the first 
abutting member and the second abutting member 
when seen from the attachment / detachment direction . 

10. The image forming apparatus according to claim 7 , 
wherein the second supporting unit has a corresponding 

region in which a position of the corresponding region 
in the width direction agrees with positions of the first 
abutting member and the second abutting member , and 
heights of at least the corresponding regions in a 
direction orthogonal to the attachment / detachment 
direction and the width direction are lower than the 
heights of the first abutting member and the second 
abutting member , respectively . 

11. The image forming apparatus according to claim 10 , 
wherein the second supporting unit has a non - correspond 

ing region in which a position of the non - corresponding 
region in the width direction does not agree with 
positions of the first abutting member and the second 
abutting member , and heights of the non - corresponding 
regions in a direction orthogonal to the attachment / 
detachment direction and the width direction are higher 
than heights of abutting positions of the first abutting 
member and the second abutting member when abut 
ting on the recording material at a position correspond 
ing to a maximum height of stackable recording mate 
rials , respectively . 

12. The image forming apparatus according to claim 7 , 
further comprising : 

a body - side supporting unit provided in the apparatus 
body so as to support an end of the recording material , 
which is stacked on the stacking device , in the attach 
ment / detachment direction , 
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wherein the second supporting unit is disposed on a lower 
side in the height direction in relation to the body - side 
supporting unit , 

wherein the second supporting unit includes a plurality of 
convex portions formed at intervals along the width 
direction of the recording material orthogonal to the 
attachment / detachment direction so as to protrude 
toward the body - side supporting unit , 

wherein the body - side supporting unit includes a plurality 
of body - side convex portions provided at intervals 
along the width direction so as to protrude toward the 
second supporting unit , and 

the plurality of convex portions and the plurality of 
body - side convex portions are arranged alternately in 
the width direction . 

13. The image forming apparatus according to claim 7 , 
wherein the first abutting member and the second abutting 
member are used for detecting the height of the record 
ing materials stacked on the stacking device . 


